Comparative Analysis of WEEE Recovery Strategies and the WEEE Treatment Status in China and Romania  by Daniel, Lates & Sorina, Moica
 Procedia Technology  22 ( 2016 )  840 – 847 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).










WKDW DUH IRXQG LQ5RPDQLD DQG&KLQD2QH RI WKHP LV WKH LQFUHDVLQJ QXPEHU RIZDVWH :((( GXH WR LQFUHDVHG OLIH GXH WR

















© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the “Petru Maior” University of Tirgu Mures, Faculty of Engineering
841 Lates Daniel and Moica Sorina /  Procedia Technology  22 ( 2016 )  840 – 847 
&KLQDKDGLQWKHSDVWWZRGHFDGHVDUDSLGHFRQRPLFJURZWKGXHWRGHYHORSPHQWLQWKHZRUOGPDUNHWRIJRRGVIRU
SHUVRQDO XVH DQG GXH WR LQGXVWULDO DQG LQIUDVWUXFWXUH GHYHORSPHQW DQG XUEDQL]DWLRQ RI WKH FRXQWU\ 5LVLQJ ZDVWH
SUREOHPH[LVWDOVRLQ5RPDQLDEHFDXVHWKHFRXQWU\LVSURGXFLQJDQGFRQVXPLQJDQG(((LVRQJURZLQJHFRQRP\
2Q WKHRFFXUUHQFHDQGGHYHORSPHQWRI:(((PDQDJHPHQWV\VWHPLQYROYHG WKHQHHG WRIXOO\FRPSO\ZLWK WKH
(XURSHDQ &RPPLVVLRQ GXH WR 5RPDQLD
V (8 LQWHJUDWLRQ LQ  7KHUH LV D QHHG UHJDUGLQJ D FROODERUDWLRQ RI
5RPDQLDDFRXQWU\LQWHJUDWHGLQWRWKH(XURSHDQ8QLRQZLWK&KLQDDFRXQWU\ZLWKVWURQJLPSDFWRQWKHSURGXFWLRQ
RI(((LQFRPEDWLQJWKHDFFXPXODWLRQRI:(((LVRISDUDPRXQWLPSRUWDQFH
7KHVXFFHVVRI WKLVFROODERUDWLRQZRXOGEHJHWWLQJDYLVLEOHGHFUHDVH LQ(((ZDVWHFRQWDLQLQJPRUH WKDQ







,W ZDV HVWLPDWHG WKDW LI DOO HTXLSPHQW IUHH]LQJ DQG WKH DLU FRQGLWLRQLQJ VKRXOG EH SURSHUO\ UHF\FOHG WKH
HQYLURQPHQWDO LPSDFW E\ HOLPLQDWLQJ JUHHQKRXVH JDV HPLVVLRQV FRXOG GURS E\ PLOOLRQ WRQV RI&2EHWZHHQ
:KHQUHIHUULQJWRJOREDOSURGXFWLRQRIQRWHERRN3&V&KLQDSURGXFHVDQGGHVNWRS3&V
,Q7DEOHZHFDQVHHDKLVWRU\RIPDMRUDSSOLDQFHVWKDWKDYHRFFXUUHGLQ&KLQDGXULQJ5HVXOWVIURP
WKHVH FDWHJRULHV 79 3& UHIULJHUDWRU ZDVKLQJ PDFKLQH DLU FRQGLWLRQ VKRZV WKDW WKH QXPEHU RI GHYLFHV XVHG
LQFUHDVHVYHU\UDSLGO\
%\ WKH HQG RI  WKH ,7& HVWLPDWHG WKDW LQGXVWU\ ZLOO JHQHUDWH PLOOLRQ WRQV RI HOHFWURQLF ZDVWH 6LQDK



























































































$FFRUGLQJ WR WKH 1DWLRQDO (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ DQG 1DWLRQDO ,QVWLWXWH RI 6WDWLVWLFV WKH PDLQ
HFRQRPLFDFWLYLWLHVRIKD]DUGRXVZDVWHLQ5RPDQLDDUH













(FRQRPLFDFWLYLW\     
([WUDFWLYHLQGXVWU\     
0DQXIDFWXUHRIFRNHUHILQHGSHWUROHXP     
0DQXIDFWXUHRIFKHPLFDOVDQGFKHPLFDOSURGXFWV     
0HWDOOXUJLFDO     
0DQXIDFWXUHRIPDFKLQHU\DQGHTXLSPHQW     
7UDQVSRUWLQGXVWU\     
2WKHUDFWLYLWLHV     
7RWDO     
6RXUFH³1DWLRQDO(QYLURQPHQWDO3URWHFWLRQ$JHQF\DQG1DWLRQDO,QVWLWXWHRI6WDWLVWLFV´


























&RXQWU\     
5RPDQLD     
6RXUFH8QLWHG1DWLRQ8QLYHUVLW\5HYLHZRI'LUHFWLYHRQ:DVWH(OHFWULFDODQG(OHFWURQLF(TXLSDPHQW:(((
7DEOH)RUHFDVWHG:(((TXDQWLWLHVFRPLQJIURPKRXVHKROGVIRU(8WRQHV
&RXQWU\    
5RPDQLD    
6RXUFH8QLWHG1DWLRQ8QLYHUVLW\5HYLHZRI'LUHFWLYHRQ:DVWH(OHFWULFDODQG(OHFWURQLF(TXLSDPHQW:(((





















































$FFRUGLQJ WR VWDWLVWLFV LQ 5RPDQLD LQ  ZHUH SXW RQ WKH PDUNHW YDOXH RI  WRQV RI ((( GDWD
UHFRUGHGDQGUHSRUWHGE\SURGXFHUVDQGRQO\WRQVZHUHFROOHFWHG$FFRUGLQJWRGDWDIURP(XURVWDUDERXW
NJRIPXQLFLSDOZDVWHZHUHJHQHUDWHGSHUFDSLWDLQ5RPDQLDLQDQHVWLPDWHLQRIXSWRPLOOLRQ





ZDVWHGLVFKDUJHDFFRPPRGDWLQJPRUH WKDQRI:(((DQQXDOO\ZRUOGZLGH ,Q)LJ LVFHQWUDOL]HGGDWDIURP
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/HJLVODWLRQDQGKRZWRUHSRUWWKHP
(OHFWULFDODQGHOHFWURQLFHTXLSPHQWRU(((LVGHILQHGDVHTXLSPHQWZKRVHSURSHU IXQFWLRQLQJ LVGHSHQGHQWRQ
HOHFWULF FXUUHQWV RU HOHFWURPDJQHWLF ILHOGV DQG HTXLSPHQW IRU JHQHUDWLRQ WUDQVPLVVLRQ DQG PHDVXUHPHQW RI VXFK




DUH WR[LF RU OHVV WR[LF  RI(((ZDVWH FRQVLVWV RI LURQ DQG VWHHO IROORZHG E\ SODVWLF QRQIHUURXV
PHWDOVDQGRWKHUFRPSRXQGV
,Q5RPDQLDWKHGHYHORSPHQWRI(((ZDVWHPDQDJHPHQWV\VWHPZDVVSXUUHGE\WKHQHHGWRDOLJQWKHFRXQWU\WR






x 5HFRYHU\WUDQVSRVLWLRQ ZDV PDGH E\ *(2  RQ ZDVWH DSSURYHG DQG DPHQGHG E\ /DZ QR










x WR LQFUHDVH UHFRYHU\ RI :((( WKURXJK UHXVH UHF\FOLQJ SURFHVVLQJ HQHUJ\ UHFRYHU\ DQG GLVSRVDO E\
LQFLQHUDWLRQRUGLVSRVDO
x FRQFHUQLQJWKHSURGXFHURI(((WRKDYHH[WHQGHGOLDELOLW\IRUWKHHQWLUHOLIHF\FOHRIWKHHTXLSPHQW
7KH OHJLVODWLRQ ZKLFK LV QRZ LQ IRUFH LQ 5RPDQLD LV WKH GHFLVLRQ QR  2FWREHU   UHJDUGLQJ WKH
HOHFWULFDO DQG HOHFWURQLF ZDVWH ZKLFK EULQJV DGGLWLRQV DQG FKDQJHV WR WKH ROG ODZ ,W DLPV WR LPSURYH WKH
HQYLURQPHQWSURWHFWLRQHIILFLHQF\WKHSRSXODWLRQKHDOWKDVZHOODVWRLPSURYHDOOWKRVHDVSHFWVLQYROYHGLQWKHOLIH
F\FOH RI HOHFWULFDO DQG HOHFWURQLF HTXLSPHQW VXFK DVPDQXIDFWXUHUV LPSRUWHUV GLVWULEXWRUV FRQVXPHUV RSHUDWRUV
ZKRDUHGLUHFWO\LQYROYHGLQFROOHFWLRQWUHDWPHQWUHF\FOLQJUHFRYHU\DQGHQYLURQPHQWDOO\VRXQGGLVSRVDORI(((
ZDVWH6RPHPLOHVWRQHVLQWKHQHZOHJLVODWLRQ









0LQLVWU\RI(QYLURQPHQWDQG)RUHVWVNHHSVD UHJLVWHURIPDQXIDFWXUHUV LQRUGHU WRFROOHFWDQQXDO LQIRUPDWLRQ
LQFOXGLQJHVWLPDWLRQVRQKRZPXFKKDVEHHQPDQXIDFWXUHGDQGUHFRYHUHGIURP:(((
&KLQD LQ 6HSWHPEHU  WKURXJK 6WDWH (QYLURQPHQWDO 3URWHFWLRQ $GPLQLVWUDWLRQ RI &KLQD 6(3$ KDV
DQQRXQFHGDOHJLVODWLRQUHJDUGLQJWKHZDVWHIURP(((,Q'HFHPEHUWKHODZZDVUHYLVHGDQGLPSURYHPHQWV
ZHUHPDGHRQGLVPDQWOLQJUHF\FOLQJDQGGLVSRVDORI(((ZDVWH7KLVODZZDVDGRSWHGLQRUGHUWRSURPRWHFOHDQHU
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SURGXFWLRQ UHGXFH DQG DYRLG WKH JHQHUDWLRQ RI SROOXWDQWV LQFUHDVH UHVRXUFH HIILFLHQF\ HQYLURQPHQWDO SURWHFWLRQ
DQG LPSURYHPHQW HQVXUH SXEOLF KHDOWK DQG SURPRWH VXVWDLQDEOH GHYHORSPHQW RI HFRQRP\ DQG VRFLHW\ %\ FOHDQ
SURGXFWLRQ WKH &KLQHVH VWDWH ZDQWV WR UHGXFH SROOXWLRQ LQFUHDVH UHVRXUFH HIILFLHQF\ XVH FOHDQ HQHUJ\ DQG UDZ
PDWHULDOV DGRSW WHFKQLTXHV WHFKQRORJLHV DQG DGYDQFHG HTXLSPHQW LPSURYH PDQDJHPHQW E\ FOHDU DQG VSHFLILF
GLUHFWLYHVDQGRWKHUPHDVXUHV
7KLVODZDOVRDLPVWKHZDVWHGLVSRVDOE\SURKLELWLQJ(((ZDVWHWREHVWRUHGGLUHFWO\LQGHSRVLWV'LVPDQWOLQJ







DQG HTXLSPHQW LW LV EDQQHG RXWGRRU EXUQLQJ RI HOHFWURQLFZDVWH HOHFWURQLFZDVWH GLVSRVDO LV SURKLELWHG WKURXJK
GLUHFWVWRUDJH
0DQXIDFWXUHUV LPSRUWHUV DQG VHOOHUV RI ((( SURGXFWV PXVW FRPSO\ ZLWK WKH ODZ DQG HVWDEOLVK D V\VWHP IRU
UHFRYHULQJ GLVFDUGHG HTXLSPHQW WDNH FDUH DOVR RQ KRZ WKH\ DUH UHFRYHUHG DQG VWRUHG WKDW WKH\ GR QRW FDXVH

















WKDW QHHG FROOHFWLQJ VHSDUDWLRQ WUDQVSRUW WUHDWPHQW DQG GLVSRVDO7R XQGHUVWDQG KRZPDQ\ LWHPV EHFRPHZDVWH








GHFODUDWLRQIURPVKRZV WKDW WKHLOOHJDODPRXQWVROGE\5RPDQLDQ LQWKHWKLUGZRUOGWKURXJK(XURSHDQSRUWV
KDVUHDFKHGWRQHVDQQXDOO\
$Q LPSRUWDQW IDFWRUZKRFRXOG OHDG WRDVXFFHVVIXO FROODERUDWLRQEHWZHHQ&KLQDDQG5RPDQLDFRQFHUQLQJ WKH
:((( DGPLQLVWUDWLRQ ZRXOG EH WKH LQWHJUDWLRQ RI LQIRUPDWLRQDO V\VWHP $QRWKHU IDFWRU ZKR FRXOG OHDG WR DQ
LPSRUWDQW UHIRUP LQ ERWK FRXQWULHV ZRXOG EH WKH DZDUHQHVV RI WKH:((( GDQJHUV EHWZHHQ WKH FRQVXPHUV WKH
FROOHFWRUVWKRVHZKRUHF\FOH(QHUJ\FDQEHVDYHGE\UHF\FOLQJWKHLURQDQGSODVWLFLWHPVIURP:(((LQVWHDGRI











DXWKRULWLHV KDV UHYHDOHG WKDW RQO\NJZDVWHSHU SHUVRQ REWDLQHG IURP:(((KDGEHHQ FROOHFWHG  LQ 
5HF\FOLQJLVDQRWKHUPDWWHURIFRXUVH
7KHLVVXHWKHWZRFRXQWULHVDUHIDFLQJLV(QYLURQPHQWDO3ROOXWLRQDWDKLJKUDWHHVSHFLDOO\LQ&KLQDLQWKHPRVW








HQYLURQPHQW DQG LQSHRSOHV¶ KHDOWK5HFRYHU\RI QHZPHWDOV DQGRWKHU:(((PDWHULDOV FRQVXPHG WRGD\ FDQEH
UHDFKHG WKURXJK QHZPHWKRGV DQG SHUIRUPLQJ GHYLFHV%\ WKHLU UHFRYHULQJ HQHUJ\ FRQVXPSWLRQ FDQ EH ORZHUHG
HVSHFLDOO\SROOXWLRQUHGXFWLRQ
&KLQD DV D ELJ ((( SURGXFHU DQG 5RPDQLD DV D ((( FRQVXPHU DUH REOLJHG WR WDNH DFWLRQ WR FROOHFW WUHDW
GLVSRVH DQG GHSRVLW WKH ((( ZDVWH 7HFKQRORJ\ LV UDSLGO\ GHYHORSLQJ DQG ((( PDUNHW GHPDQG LV LQFUHDVLQJO\
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